SUMMARY A patient with multiple myeloma had antigenically related monoclonal Fc-gamma fragments and complete IgG-kappa molecules in the serum. The urine contained only Fc-gamma fragments in the absence of Bence-Jones protein. The two distinct M-components in the serum showed electrophoretic identity but could be separated by chromatography. The simultaneous presence of complete monoclonal IgG molecules and Fc-gamma fragments, though difficult to detect, could be a frequent occurrence in multiple myeloma, and it could be defined as 'double paraproteinaemia'. A detailed ultrastructural study was performed in this case and showed fibril bundles being released from the malignant plasma cells; such fibrils could be the supramolecular organisation of the neosynthesised heavy chain fragments.
The association of a heavy-chain disease protein with a complete immunoglobulin in a monoclonal gammopathy has been described in less than 10 cases from 1968 to the present.1-7 It was observed in patients who, despite a dissimilar clinical picture, suffered mainly from a lymphoma-like disease. The clinical condition was constantly characterised by hepatomegaly and/or splenomegaly, an increased incidence of respiratory tract bacterial infections, and a complete absence of clinical and radiological lesions in the bones.
We present a case showing the clinical features of multiple myeloma (osteoporosis, bone marow plasma cell infiltration, frequent respiratory tract bacterial infections), which had two monoclonal proteins in the serum. The first protein was a complete IgG-kappa M-component, and the second was composed of Fc-gamma dimers, which were also present in very low quantities in the urine. Despite the single narrow band on cellulose acetate electrophoresis, the second M-component was suggested by the presence of monoclonal Fc-gamma fragments in the urine concentrated up to 300-fold, proteinuria being less than 150 mg/24 hours.
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METHODS FOR PROTEIN STUDIES
Zone electrophoresis was performed on cellulose acetate strips with a Saitron 5003 apparatus and a Celloscan densitometer; quantitative determination of immunoglobulins was performed by radial immunodiffusion (Behring Partigen plates) according to Mancini8; immunoelectrophoresis with the Scheidegger9 micromethod against normal human serum and anti-human immunoglobulin (or Ig fragment) monospecific sera: anti-normal human (anti-NHS), anti-gamma chain, anti-alpha chain, anti-mu chain, anti-kappa and anti-lambda light chain, anti-IgG/Fab, anti-IgG/Fc, antilgG/Fd serum (from Behring Institute, Marburg Lahn, West Germany).
The serum gammaglobulin fraction was obtained by ammonium sulphate precipitation according to Stanworth.10 Serum gel-chromatography" was performed on a 2-5 x 110 cm Sephadex G-200 column; the pooled G-200 eluted fractions were rechromatographed on a 1-7 x 95 cm Sephadex G-100 column; in both cases we used 0-1 M phosphate buffer, pH 7-6. Urine gel-chromatography was performed on a 1-7 x 95 cm 936 G-100 column; the elution buffer was 0-1 M acetate, pH 5-4. The fractions were read by an ISCO-UA5 continuous-flow spectrophotometer (lambda = 280 nm UV) and collected by an LKB apparatus.
For SDS-polyacrylamide gel electrophoresis,12 we used bovine serum albumin (BSA) (68 000 MW) and carbonic anhydrase ( Physical examination Physical examination revealed a still evolving bronchopneumonia, spontaneous pain in the dorsolumbar region, and acute pain on percusion of the sternum; in addition, we found hepatomegaly without splenomegaly in the absence of lymphadenopathy and palatal oedema.
Laboratory investigations
The routine laboratory test results were as follows: a total body skeletal x-ray showed a diffuse and severe osteoporosis without osteolysis; a liver biopsy showed a well-preserved structure without infiltration and/or sclerosis. The bone marrow aspirate (sternum) presented atypical, immature, polynucleated, and bizarre plasma cells (approximately 40%), whereas the other cells maintained a normal morphology but were slightly decreased in number. Other haematological findings were: ESR 54 mm/h, haemoglobin 8-6 g/dl; red cell count 3-4 x 1012/1; white cell count 7-4 x 109/l; platelet count700 x 109/l; total serum proteins 80 g/l; alkaline phosphatase 86 IU; differential white cell count in the normal range.
Immunological data Serum electrophoresis on cellulose acetate showed hypoalbuminaemia (34-9 g/l) and a quite homogeneous and sharp migration band in the gammaglobulin region, which was 32-2 % of the total proteins ( Fig. 1 ). Quantitative determination of immunoglobulins showed: IgG 44-5 g/l (4450 mg/ 100 ml), IgA 0 9 g/l (90 mg/100 ml), and IgM 11-0 g/l (110 mg/100 ml). A further separation of the pooled fractions (tubes 48 to 65) on Sephadex G-100 gave two different chromatographic peaks (Fig. 3) . The first (tulps 45 to 68) on immunoelectrophoretir analysis shqoed an irregular precipitation arc with anti-Fab gampma (Fig. 4a) , anti-Fc gamma (Fig. 4b) , and ann-kappa (Fig. 4c) cal populations of plasma cells could be detected. The most frequent type is shown in Fig. 8 , and its features are similar to those described in other myelomatous or heavy chain disease plasma cells. In particular, the rough endoplasmic reticulum (RER) is abundant, it frequently presents annulate lamellae, and its cisternae are full of a homogeneous, dense material (Fig. 9) . The Golgi apparatus is also quite b Fig. 6 Immunoelectrophoresis of urine. An abnormal precipitation arc is obtained only with anti-Fc gamma (a) and anti-gamma (b) sera. abundant (Fig. 9) (Fig. 10a, b, c) .
I I
In close relation to the Golgi apparal the RER, numerous fibril bundles (9-10 nn are seen (Fig. 9) . Despite the difficulty of their origin, they seem to originate fr apparatus dictosomes cisternae (Fig. 9) o open RER cisternae (Fig. 1 la) . In somt noted that part of the cytoplasm conta bundles seems to come off the plasma cel] its fibrillar and cytosolic content in (Fig. lIb) . Treatment (c) In other plasma cells (nearer to the specimen surface) the paracrystalline array of the granules is well preserved ( x 32 000). 
